Background: Liposarcoma occurs most commonly in the extremities and retroperitoneum, however, it has been rarely observed in the colon.
Background
Liposarcoma is a common sarcoma of the soft tissues in adults, and it occurs most commonly in the extremities and retroperitoneum [1] . However, it has been observed rarely in the gastrointestinal system, and colon liposarcoma is extremely uncommon. We report a new case of ascending colon liposarcoma, and to the best of our knowledge, this is the first case of mixed-type colon liposarcoma presenting as hemoperitoneum, and the first case of combined with liposarcoma in colon and retroperitoneum.
Case Presentation

Clinical features
A 41-year-old man visited the emergency room with abdominal pain and a palpable abdominal mass for 1 day.
He had no history of disease apart from an appendectomy performed 1 year ago, and histological examination of the appendix showed features of appendicitis only. A large, soft, tender mass was palpable in the right lower abdomen. Laboratory data upon admission were within normal limits, and tumor markers such as carbohydrate antigen (CA) 19-9, carcinoembryonic antigen (CEA), and alpha-fetoprotein (AFP) were also normal. A few hours later, he complained of severe abdominal pain, and the abdominal mass was enlarged. Computed tomography (CT) revealed a 15 × 10 cm slightly enhancing solid mass, with a cystic lesion that was located in the ascending colon, without any enlarged lymph nodes. Some highdensity fluid collections were observed in the pelvic cavity ( Figure 1 ). The hemoglobin level was rechecked and it was found to have decreased from 13.1 to 12.0 g/dl.
An emergency laparotomy with midline incision was performed. About 800 ml of blood was in the pelvic cavity and a huge, lobulated, oozing soft mass that had ruptured was noted in the ascending colon. The patient underwent a right hemicolectomy. After the colon was excised, a further large retroperitoneal mass (measuring about 10 cm in the largest dimension) was revealed and this was also radically excised.
Macroscopic examination of the ascending colon revealed a large, lobulated, dumbbell-shaped soft mass that measured 20 × 13 × 10 cm, along the mesenteric border ( Figure 2A ). A portion of tumor was exposed and underlying hematoma was observed. Upon opening the intestine, the mucosa was discolored but intact. Upon sectioning, the cut surface was soft, friable, dark-red, and gelatinous, with a focal, yellowish-gray, solid portion, and hemorrhage ( Figure 2B ). Microscopic examination demonstrated loose proliferation of stellate or spindle cells on myxoid stroma, with occasional mature lipocyte-like cells ( Figure 3A ). They were supported by thin arborizing vasculature ( Figure 3B ). Rare multivacuolated lipoblasts were found ( Figure 3C ). Tumor cells extended upward to the submucosa, accompanied by extensive submucosal hemorrhage, but the overlying mucosa was intact ( Figure  3D ). The retroperitoneal masses were multiple, isolated, or conglomerated, golden to pale-yellow, glistening solid nodules, which measured 12 cm in their largest diameter. Their microscopic findings were compatible with well differentiated liposarcoma ( Figure 3E ). Immunohistochemical staining was negative for CD117 and positive for S-100 protein.
After surgery, the patient was discharged without any complications, and has been well, without any evidence of recurrence or metastasis for 24 months with outpatient follow up every 6 months.
Conclusions
Liposarcoma is one of the most common soft tissue sarcomas, and represents 20% of mesenchymal malignancies. It tends to occur in the retroperitoneum and deep soft tissues of the trunk and extremities in adults [2, 3] . It is unlike lipoma and relatively rare in the fat-rich areas such as the subcutaneous tissue, intestinal tract, and mesocolon [3] . Historically, liposarcoma has been divided into five subtypes according to the World Health Organization: well differentiated, dedifferentiated, myxoid, pleomorphic, and mixed type [4] .
Liposarcomas rarely involve the gastrointestinal tract [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] , and a primary liposarcoma of the colon is extremely uncommon. A recent textbook on gastrointestinal pathology cites no cases of colonic liposarcoma [17] , and to the best of our knowledge, only nine cases of primary liposarcoma of the colon have been reported worldwide [5] [6] [7] [8] [9] [10] [11] [12] [13] . However, mixed-type primary liposarcoma of the colon has never been reported. Mixed-type liposarcoma is defined as a tumor that demonstrates the morphological features of myxoid, pleomorphic, and/or well differentiated/dedifferentiated liposarcoma [4] . This subset accounts for approximately 4% of all liposarcomas and mostly develops in the abdomen. Clinical features of primary liposarcoma of colon are variable and nonspecific: abdominal pain, diarrhea, weight loss, anemia, and hematochezia, constipation and sometimes, an abdominal mass may be palpable (Table  1 ) [5] [6] [7] [8] [9] [10] [11] [12] [13] . However, no reports have described primary liposarcoma of the colon presenting as hemoperitoneum; in our case, hemoperitoneum may be caused by the necrosis which was progressed by overgrowing tumor. Most of the published cases are of large tumors that ranged in greatest dimension from 6 to 12 cm (in our case, the tumor size was 20 cm, but it might have been enlarged by internal bleeding), and these are common among liposarcomas in general [3] . Most interesting thing in present case is that other types of liposarcoma were found simultaneously in colon and retroperitoneum; the retroperitoneal liposarcoma was well differentiated type, and colonic one was mixed type. In the operative field, the retroperitoneal liposarcoma was found after removal of the colon and it appeared that the tumors were separate with no apparent contact.
Most studies have treated primary liposarcoma of the colon with complete wide excision [5] [6] [7] [8] [9] [10] [11] [12] [13] ; in our case, right hemicolectomy was performed for complete remove of colon liposarcoma and all gross retroperitoneal mass was excised widely. A treatment protocol has not been established because of the small number of reported cases. The effects of chemotherapy for liposarcoma has not been yet unknown [18] , but radiotherapy has shown to affect survival rates [19] . The patient was discussed with a medical oncologist and no adjuvant therapy was recommended but it was suggested that regular clinical follow up every 6 months was needed.
The prognosis of primary liposarcoma of the colon is not known. In the first case reported by Wood and Morgenstern [5] , tumor recurrence developed 3 years after surgery for myxoid colon liposarcoma. Some factors have been accepted as indicators of poor prognosis: age >45 years, presence of round cells, necrotic areas within the mass [3] , and dissemination of the disease [12] . Although our patient had necrotic areas within the mass, and the tumor could be disseminated due to ruptured hemoperitoneum, he is still alive after 24 months without any recurrence.
The present case is extremely rare because it is mixed type, presenting as hemoperitoneum and was combined with a different histological type of retroperitoneal liposarcoma. No standardized guidelines have been established for its treatment because too small a number of cases have been reported, but surgical resection was considered the treatment of choice in our case. A larger number of cases will be necessary to determine whether additional treatment such as chemotherapy and radiotherapy is necessary or effective in liposarcoma of colon.
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